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To upgrade the M to a 2 MNWmachine in the proton driver era, a najor work is
the RF upgrade. It needs to deliver 6 tinmes nore power to the beam and to cope
with the beam | oadi ng problem which would be 6 tines nore severe. As summari zed
in the PD2 study report (Ch. 15 in TM 2169), it is envisioned to take two
parall el paths to reach the goal. One is to upgrade the existing RF system
another to design and build a new RF system

1. To upgrade the existing system The nmain work is to add a second PA to each
cavity and to increase the driver power to 22.5 kW (which is 4 kWnow and wil |
be 8 kWafter the upgrade for slip stacking). This approach has the advant age of
being relatively straightforward and of short lead-tinme. It will also help NuM

i ncrease proton flux in the near term The main concern is the reliability.

Al though Jim (G )'s calculation shows each PA should be able to reach 400 kwW
with a 22.5 kWdriver, the tube lifetime and nmai ntenance coul d become rea

i ssues. One way to get around this problemis to add nore cavities. For this
Dave (C.) and | went to the tunnel for a real estate survey for new cavity

| ocati ons.

M-60 is totally full. But M-30 is a possibility. The cavity height(fromthe
center of the M beanmline to the top of the cavity, including the cooling tubes)
i s about 52", whereas the distance fromthe center of the M beamline to the
bottom of the heat shield of the Recycler pipe is about 54". Therefore, a cavity
can fit in between the two beanlines. At this nonent, there are LCW pi pes there.

But they can be easily relocated to the back of the wall. Another obstacle is
the Recycl er magnet support. If it can be redesigned, it will not be a problem
If not, one can still find a nunber of places where there is no support. The M -

30 has 8 sections (@B01-@B09). The E-cool uses only tw (@05-Q@307). The
remaining 6 sections are enpty. So the bottomline is: If we want to add
RFin M-30, we can. O course this will nean a second RF service building.

The plan is to do a dual-PA test in the M-60 building after this shutdown.
Ral ph and John (R ) have agreed. |oanis and Roger are al so supportive. Most
hardware (a spare cavity, PAs, nodulators) is avail able except a new coupling
| oop and a dunmy | oad. The purpose is to find out how much power can be
delivered reliably with two PAs.

2. To design and build a new RF system This is the preferred ultimte solution
The new RF will use big tubes (1 MN and have low RRQ (25 ohm or 1/4 of the
exi sting RF). The problem however, is that it will be a mmjor undertaking and
have | ong | ead-time. Because we don't have enough resources at this nonent, we
will start this work imrediately but only in a small scal e (paper design and
simulations). Dave (W) will take up this task with the help fromthe RF

depart nent.



